Numerous studies support the cardiovascular effects of medicinal plants. This review examines plants whose antihypertensive and vasorelaxant effects have been scientifically validated. Our study selected only chemically characterized plants whose mode of action had already been investigated. The aim of the paper is to provide a quick way to identify medicinal plants and their constituents with antihypertensive and vasorelaxant activities.
Hypertension is the most prevalent cardiovascular disease and is a leading cause of morbidity and mortality being, also, an important risk factor for the development of other cardiovascular disturbances [1] . The control of hypertension becomes imperative and conventional drug therapy demands, in most cases, the use of multiple drugs, often not devoid of side effects. It becomes, therefore, an urgent necessity to search for new drugs that possess the same therapeutic efficacy and which are contextually free of side effects. Medicinal plants are the major source of new compounds.
Despite the fact that many plants have been screened for their antihypertensive/vasorelaxant effect, only a small percentage has been chemically investigated and studied as potential therapeutic agents in the management of hypertension and its related complications.
Identification of plant active components and the understanding of their mode of action are crucial steps in the process of drug discovery [2] .
The possibility of identifying new, potentially useful compounds from the plant kingdom is very high if the fact that only a small proportion (about 10%) of plants that has been biologically screened is also taken into consideration [3] .
The aim of this review is to provide a concise discussion, by means of three summary Tables, that will help investigators to identify quickly medicinal plants with antihypertensive/vasorelaxant activities, their major constituents, and the mechanism underlying their effects. ¶ Anibal G. Amat passed away and this paper is dedicated to his memory. (Tables 1-3) refer to a restricted number of medicinal plants whose antihypertensive/vasorelaxant effects have been scientifically validated. They belong to a broad spectrum of plant families used in folk medicine worldwide. Here we report 61 plants belonging to 57 genera in 36 families.
Our review results
Compounds with different structures, but with the same antihypertensive activity, have been isolated from the above mentioned medicinal plants and studied, in vivo and in vitro, against experimentally induced hypertension and/or on isolated vessel tissues: 31 (50.8%) and 14 (22.9%) are studies reporting experiments conducted in vitro or in vivo, respectively and 16 (26.2%) are those undertaken both in vitro and in vivo.
Tables 1-3 also provide a chemical library of molecules of some interest. Phenols are pointed out as major constituents, followed by alkaloids and terpenes. All these active ingredients are the main compounds in medicinal plants with antihypertensive/vasorelaxtant action. Their antihypertensive effects have been attributed to the involvement of K + and Ca 2+ -channels, adenilate cyclase, nitric oxide (NO) and adrenergic system (α-and β-receptor), angiotensin converting enzyme (ACE), serotonin (5HT), norepinephrine (NE), prostaglandins (PGs)-pathway, phosphodiesterase enzyme (PDE) and Na + absorption. Among the compounds reported, terpenoids seem to be promising drug candidates or lead compounds for the development of novel therapeutic agents [45] . They include a wide range of di-tri-, sesqui-and tetraterpenoids, most of which have been investigated for their pharmacological activities.
Stevioside, from Stevia rebaudiana (Table 3) , is an example of a diterpenoid glycoside, studied in vivo and in vitro, with a potential use in hypertension due to its capability to induce diuresis and a [44] strong decrease in arterial pressure and heart rate in a dosedependant fashion by acting on multiple targets such as the Ca 2+channel, prostaglandins pathway and Na + absorption. Stevioside tested in humans was shown to be safe and effective in lowering blood pressure [46] .
Concluding remarks
Since ancient times, plants have been used as medicines. Today, about 25% of the effective drugs in use are of natural origin [84] . Currently, throughout the world the development of new drugs seems to be slowing down despite large investments in research and development. Novel drugs can and must be useful in therapy. It is, indeed, expected that for a given disease a new drug should lead to a substantial improvement in comparison with drugs already in use. For this reason, it is necessary to return to plants as an inexhaustible source of substances that are interesting in both the chemical and pharmacological fields. Natural products are great tools for identifying novel structures as therapeutic agents in a drug discovery process that begins and ends in humans. We hope that this review may inspire new developments in organic chemistry in order to create analogues of the original lead compounds with improved pharmacological and/or pharmaceutical properties. 
